The material on which this paper is founded was obtained from the investigation of cases of sudden and unforeseen death occurring in the wards of the Victoria Infirmary, Glasgow, and of cases which wTere reported as deaths on arrival at the Infirmary. It includes also certain cases of a similar nature of medico-legal importance.
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The works of Krogli, Dale, Lewis, and others reveal how extensively these authors have investigated the changes found in the capillaries; and these changes are considered from the anatomical, physiological, and clinical aspects of research. Pathologists, however, have not contributed largely to the literature on this subject, and it is from the pathological viewpoint that this article treats the changes produced in the capillary vessels.
The Hole of the Capillary Circulation.
The capillaries are the small vessels interposed between the finest branches of the arteries and the commencement of the veins; and they form a distributive system whereby the exchange of substances between the blood and the tissues can be carried out.
Their function is regulated and adapted according to the varying needs of the body, and although their mechanism is to a certain extent independent, it is necessarily also co-ordinated with that of the circulatory system in general.
Distribution of Capillaries.
The capillary vessels are of fairly uniform size and do not sub-divide or coalesce, being arranged in the form of a network, which varies in size of mesh in different tissues. This variation modifies the amount of blood supply to the separate parts of the body; for example, the lungs have a very close reticular formation, while ligaments and tendons have a wide network of few vessels. In infants all the tissues are relatively more vascular.
In the heart the capillary loops run parallel to the long axis of the columns of muscle cells, and the network has comparatively close meshes, two or three capillaries being found to each column. The vessels lie, moreover, in very close proximity to the contractile elements.
In the lung the meshes are round or polygonal in shape, and in such close formation do the capillaries lie that the vessels are apparently in direct contact. In the septa between contiguous alveoli they run singly and wind from one alveolus to another projecting superficially into the lumina.
The liver has instead of true capillaries a sinusoidal arrangement, of which the endothelial covering is in many places incomplete, being represented only by the irregularly spaced cells of Kupffer. Thus the blood conies into direct contact with the liver cells, although according to Y. Kupffer an adventitial layer, perhaps constituting a lymph space, intervenes.
The canaliculi, however, inside the liver cells communicate directly with the lumina of the capillaries.
The splenic circulation is so peculiar and complex that a histological description in all its details is almost impossible. This is admitted by McNee, who, with others, believes in the hypothesis of a two-way circulation, one route avoiding and the other traversing the pulp. In the former the arterial blood traverses a venous sinus before entering the veins, in the latter it passes out of the ellipsoid walls into the pulp and from the pulp back to the veins. In sections of the spleen the appearances presented are those of capillary endothelial cells separated from each other and united by processes to the reticulum cells which form the groundwork of the splenic pulp. The gaps thus formed in the capillary walls vary in size with the state of distension of the organ.
In the kidney there is a double arrangement whereby the larger vessels are split up into capillaries. The The post-mortem examination revealed a well-developed and well-nourished child of 25? inches long. The lips and finger-nails showed well-marked lividity. The pupils were equal and of small size. On the surface of the heart numerous petechial haemorrhages were found, and several of these were of fairly large size. The right side of the heart was engorged with dark-coloured fluid blood. The heart was of normal size and the cardiac muscle and valves were healthy in appearance. Both lungs were engorged, and, on the surface of each, numerous petechial haemorrhages were noted. Similar haemorrhages were also present in the pleura and on the surface of the thymus gland, which was enlarged and engorged, weighing 27-5 grammes. There was no obstruction in the throat, and larynx, trachea, an.d oesophagus were normal. The stomach and intestines were normal, a small quantity of clotted milk being found in the former viscus. The liver, spleen, and kidneys were all in a congested state, as was shown on section. The meninges were healthy and the brain on section had a normal appearance, no haemorrhages being noted.
On histological examination the organs showed intense venous and capillary congestion, the latter being the marked feature; minute haemorrhages were also prominent. Sections of the heart showed the muscle bundles to be somewhat widely spaced and to be regular in outline; the individual cells stained well, and there was no fatty change. In several areas congestion was noted, the capillaries being in a state of distension and the venules also engorged and dilated.
These areas, however, were always found in close proximity to actual extravasations of blood from the capillary vessels. In other areas no congestion was noted. Sections of the lung showed marked distension of vessels with red blood corpuscles, the capillary vessels in the alveolar septa being specially engorged. Some desquamation of alveolar epithelium was noted, but there was no pneumonic consolidation nor extravasation of red blood corpuscles into the alveoli. The thymus gland showed marked congestion of capillary vessels, and presented appearances as of red blood corpuscles collected into sinusoidal areas, or extravasated between the lymphoid cells. These aggregations of red corpuscles were closely similar to minute haemorrhages. The small veins were also distended. The medulla oblongata was sectioned at different levels and examined serially; congestion of capillary vessels and of venules was noted in the region of the floor of fourth ventricle, but the specific nuclei were not involved; no gross haemorrhage was found, but occasionally the vessel wall was ill-defined, and there was diapedesis of the blood cells into the spaces around.
Syncope.?This is described as the sudden loss of consciousness due to diminished blood pressure in the cerebral vessels.
"
For an efficient circulation it is necessary that there should be a sufficient quantity of blood or vascular tension, and a differential tension in the arteries as compared with the veins. The circulation will be brought to a standstill by any cause which greatly lowers the vascular tension or annihilates the differential pressure in the arterial system " (Guy and Ferrier). Thus syncope may be produced by lesions of the heart or of the vessels, or of both together.
When the heart is affected by organic or structural disease, the blood tends to accumulate and stagnate in the capillaries and veins, and congestion and dropsy and extravasation of blood are apt to take place. If heart failure should affect the right side suddenly, or blockage of the pulmonary artery ensue, the prominent symptom is extreme dyspnoea. On the other hand, if the left side be affected suddenly, insensibility and convulsions will be the earliest consequences.
The heart may be inhibited temporarily or finally through the influence of the central nervous system and via the vagus nerve.
A sudden emotion may cause this condition, or it may be produced by a reflex action through stimulation of a sensory nerve.
Thus syncope and shock may co-exist, both having been produced by the same cause : when the condition of syncope passes off with return of consciousness, the symptoms of shock alone remain. In syncope the skin becomes deadly pale and cold to the touch, and life may become extinct without the supervention of any other symptom. J. A. MacWilliam lias expressed the opinion that cases of sudden death are due to the occurrence of fibrillation in the ventricles.
Certainly in cases of asphyxia it has been demonstrated that the conductivity of the auriculo-ventricular bundle is diminished and that heart block is produced. The reflex action of the vagus nerve in slowing the heart in response to the vaso-constrictor stimulus has also been proved, and this would appear to be a safety valve for lessening the strain and for prolonging life at least temporarily.
When death occurs from cardiac failure the heart is found to have stopped in diastole, and the post-mortem findings may be of three types :?(1) All four chambers may be distended, the amount of blood in the right side being greater than that in the left because of its greater distensibility ; (2) the condition associated with asphyxia may be found; (3) both ventricles may be found contracted and empty, while the left auricle contains a very small amount of blood. When death occurs from shock the heart is found to be empty of blood. Failure of the heart has an immediate effect on the circulation in the lungs, and oedema of the lungs is one of the most constant effects of this condition.
In the syncopal and shock deaths the findings are practically the same.
The feature of these cases is the failure of the heart muscle, and both sides of the heart coincide in this. In the sudden deaths from various causes quoted in this paper there was found a marked similarity both in the postmortem findings and in the histological examinations. In all cases the indications of the sudden fall in blood pressure was the marked capillary congestion, and this was a common feature and of fairly uniform extent in the solid organs, namely, liver, spleen, and kidneys. The muscular action of the heart and the tone of the arteries were good, but failure occurred because of the accumulation of blood in dilated capillaries and venules.
The distribution, size, and shape of the capillaries demonstrates their capacity to hold the entire quantity of circulating blood, and its withdrawal from the circulation is the primary cause of failure of the heart or vasomotor centre.
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